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INFORMATION PROCESSING APPARATUS
AND CONTROL METHOD, AND
RECORDING MEDIUM

BACKGROUND OF THE INVENTION

Field of the Invention

The present disclosure generally relates to information
processing and, more particularly, to an information pro-
cessing apparatus and control method, and a recording
medium, wherein multiple types of mput operations are
recognized.

Description of the Related Art

Recently, touch mput devices, which recognize a touch

operation based on X-Y coordinate values of a position at
which an mput unit such as a touch panel or the like has been
touched by an operating object such as the finger of a user
or a stylus or the like, and execute various types of process-
ing according to the touch operation, have become preva-
lent. Among touch operations, there 1s a touch operation
where an operation of touching and releasing the touch panel
or the like with an operating object multiple times 1is
recognized to be an instruction for an execution of one
process. That 1s to say, there are cases 1n which the finger or
stylus 1s temporarily separated from the touch panel or the
like during the operation (heremnafter called release). This
type ol touch operation, which 1s made up of first input and
a following input thereto, 1s known as a double-tap. A
double-tap 1s recognized according to a tap (an operation of
touching the touch panel and quickly releasing) being input
twice consecutively within a predetermined period of time.
As opposed to a double-tap, an operation that ends after just
one tap 1s generally called a single-tap.

U.S. Pat. No. 7,180,506 B2 discloses a method of distin-
guishing a double-tap and single-tap, by notifying a signal to
indicate the single tap after confirming that a second touch
1s not performed within a predetermined time from the
point-in-time of the first touch to the touch panel.

Also, an operation 1n which a character of two strokes or
more are input by handwriting 1s also known as a touch
operation that 1s made up of a first mput and a following
input thereto.

Currently, 1n cases where an operation made up of a first
input and a following input thereto 1s valid, generally a
waiting time (generally, approximately 300 ms) of a prede-
termined time such as disclosed 1n U.S. Pat. No. 7,180,506
1s provided, whereby determination 1s made as to whether or
not an operation will follow after a release. However, even
in a case 1n which a user mputs with the intent of an
operation made up of just the first input, 1f the waiting time
has not passed the next processing will not be executed, so
there are cases where tracking of user operations 1s poor.

SUMMARY OF THE INVENTION

An 1information processing apparatus according to an
embodiment of the present disclosure, which can recognize
a first operation made up of a first mput and a second
operation made up of the first input and an input that follows
alter the first mnput, includes a detecting unit to detect input
from an operating object, and an output control unit to start
a response corresponding to the first operation, after the first
input from the operating object 1s detected by the detecting
unit, regardless of existence of any 1put to follow after the
first 1nput, 1 a case that information relating to movement
of the operating object moving 1n a direction parallel to an
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2

input subject face, which 1s the subject for the operating
object to perform the first input, satisfies a predetermined
condition.

Further features of the present disclosure will become
apparent irom the following description of exemplary
embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A 1s a block diagram illustrating an example of a
hardware configuration of an information processing appa-
ratus.

FIGS. 1B and 1C are block diagrams illustrating an
example ol a functional configuration of an information
processing apparatus.

FIG. 2 1s a flowchart describing an example of a process-
ing tflow wherein a touch operation 1s recognized.

FIG. 3A 1s a diagram 1illustrating an example of a posi-
tional relationship between a touch panel used according to
the present embodiment and a finger.

FIG. 3B 1s a diagram 1illustrating a state of around the
finger 1n FIG. 3A as viewed upward from below.

FIG. 3C 1s a diagram illustrating a series of positional
information 1 which the finger in FIG. 3A 1s detected 1n a
proximity state after a double-tap 1s mput.

FIG. 3D 1s a table including the touch positions illustrated
in FIG. 3B and the relation imnformation maintained in the
event that a proximity position 1s detected.

FIG. 3E i1s a table including the touch positions illustrated
in FIG. 3C and the relation information maintained in the
event that a proximity position 1s detected.

FIG. 4 15 a flowchart describing an example of a process-
ing flow wherein a touch operation 1s recognized.

FIGS. 5A, 5B, 5C, and 5D are tlowcharts illustrating

examples of a starting position identiiying processing tlow.

FIG. 6A 1s a diagram 1llustrating a situation in which a
user has performed a flick with a finger.

FIG. 6B 1s a diagram of an expanded view of around the
central portion of FIG. 6A 1llustrating a situation in which
the finger moves 1n a proximity state after the flick 1s mput.

FIG. 6C 1s a table including information relating to a
detected series of touch positions and the proximity posi-
tions thereof.

FIG. 7 1s a diagram 1llustrating an example of allocating
coordinates to graphical user interface (GUI) objects and
physical objects.

FIG. 8A 1s a diagram 1illustrating an example of adding, to
a dictionary for recogmzing handwritten characters, infor-
mation indicating the starting position of the next stroke.

FIG. 8B 1s a diagram 1llustrating an example of a trail of
a character “A” that a user has actually mnput.

FIG. 9A 1s a table 1n which the starting position of another
operation with the possibility of being mput after each
handwriting gesture 1s stored.

FIG. 9B 1s a diagram illustrating an example of an
actually mput handwriting gesture.

FIG. 10A 1s a diagram 1illustrating an example of a touch
panel provided with a tapping operation region in the center
portion thereof.

FIGS. 10B and 10C are diagrams 1llustrating a method to
correct the operation region, according to actually confirmed
operation positions.

FIG. 11A 1s a block diagram illustrating an example of a
hardware configuration of the information processing appa-
ratus.
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FIGS. 11B and 11C are block diagrams illustrating an
example of a functional configuration of the information

processing apparatus.
FIGS. 12A and 12B are flowcharts describing examples of
a processing tlow to recognize an operation.

DESCRIPTION OF TH.

EMBODIMENTS

(L
1]

Embodiments relating to the present disclosure will be
described in detail below, with reference to the attached
diagrams. However, the components described 1n the
embodiments herein are only examples, and are not intended
to limit the scope of the present disclosure.

According to the present embodiment, determination 1s
made as to whether a response as to a touch operation will
be started, based on whether the movement distance meets
predetermined conditions while an operating object after the
touch iput 1s 1n the state of approaching a subject face for
touch iput of the mput unit, regardless of whether there 1s
any following mnput. Note that, according to the present
embodiment, “movement distance while 1n an approaching
state” 1s the movement distance in the direction that 1s
parallel to the subject face for touch input.

FIG. 1A 1s a diagram to illustrate an example of a
hardware configuration of an information processing appa-
ratus 100 relating to the present embodiment. A system bus
101 connects the components that make up the information
processing apparatus 100, and mutual information exchange
1s performed. A central processing unit (CPU) 102 performs
computation and logical determination for various types of
processing, and controls the components that are connected
to the system bus 101. Memory that includes program
memory and data memory are loaded on the information
processing apparatus 100. Read-only memory (ROM) 103 1s
program memory which stores program for control by the
CPU 102 including various types of processing procedures,
described later. Random access memory (RAM) 104 1s data
memory, and has a work area for programs to be executed by
the CPU 102, a data evacuation area to be used 1n times of
error processing, a loading area for the control program, and
so forth. Program memory may be realized by loading the
program to the RAM 104 from an external storage device via
an 1nput/output interface 107. As used herein, the term
“unit” generally refers to any combination of software,
firmware, hardware, or other component that i1s used to
cllectuate a purpose.

Now, an external storage device 111 may be realized by
a medium (recording medium) and an external storage drive
to realize access to the medium, for example. Such a
medium may be a flexible disk (FD), a CD-ROM, a DVD,
universal serial bus (USB) memory, a magneto-optical (MO)
disk, flash memory, or the like, for example. Also, the
external storage device 111 may be a server apparatus
connected by a network, or the like. According to the present
embodiment, important information 1s held 1in the RAM 104
or external storage device 111. An input interface 1035
controls an iput unit such as a pointing device, acquires an
input signal, and notifies the system via the system bus 101.
An output interface 106 outputs, to an output unit that has a
display unit, at least a signal to control the output of the
result of the later-described various types of processing that
are executed. A touch sensor 108 detects a touch position as
to an 1mnput subject face that the mput unit has, and notifies
the mput interface 105. The touch sensor 108 may be a touch
panel employing the resistive film method, electrostatic
capacitance method, infrared radiation method, ultrasonic
method, acoustic wave method, vibration detection method,
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or the like. Also, the position information to be defined on
the iput subject face may be acquired by detecting whether
or not the mput subject face has been touched, using a
distance 1maging sensor, stereo camera, or the like, which
can detect a position in a three-dimensional space.

A proximity sensor 109 detects position information as to
the input subject face, even 1n a state in which an operating
object 1s 1n the proximity of the input subject face (a state 1n
which the input subject face and the operating object exist in
the proximity ol each other while 1 non-contact), and
notifies the mput interface 105. Note that the position
detection of an operating object which 1s 1n a proximity state
may also be called detection 1n a hovering state or detection
of a hovering position. The proximity sensor 109 may
employ an electrostatic capacitance method, infrared
method, ultrasonic method, or acoustic method touch panel,
or the like. By increasing the sensitivity of the touch panel,
position information can be detected even 1f the operating
object 1s 1n a state of being 1n the proximity of the input
subject face (heremafiter called a proximity state). Also, the
position while 1n a state of being separated from the input
subject face may be acquired by detecting a position 1n a
three-dimensional space, such with a distance 1maging sen-
sor, stereo camera, or the like.

A display 110 displays the execution result of the pro-
cessing 1n the information processing apparatus 100. The
display 110 may be a liquid crystal display, television
monitor, projector, or the like. According to the present
embodiment, an electrostatic capacitance method touch
panel 1s used for the touch sensor 108 and proximity sensor
109, and 1s overlaid on the display screen of the liquid
crystal display, which 1s the display 110. That 1s to say, the
touch panel surface which 1s 1nstalled on top of the display
corresponds to the input subject face. Note that the signals
of the touch sensor 108 and proximity sensor 109 may be
notified together as signals that the touch panel outputs. The
touch panel and liquid crystal display may be an integrated
display with a built-in touch panel.

According to the present embodiment, the touch panel
detects a position of contact on the face where that the
operating object and touch panel surface are in contact, and
identifies one coordinate point thereof as the touch position.
Detection of a proximity state works much 1n the same way,
using the detection method 1n which the detection sensitivity
of the electrostatic capacity 1s increased. The position of the
finger of the user that 1s approaching the touch panel surface
1s detected, and one coordinate point 1s identified as the
proximity position. At this time, the position detected 1n the
touch state and the position detected 1n the proximity state
are distinguishable, and the touch panel notifies the infor-
mation processing apparatus of the position information,
along with the information that distinguishes the touch state
and proximity state. According to the present embodiment,
the proximity sensor 109 does not detect the proximity
position ol an operating object that 1s detected by the touch
sensor 108 as touching the touch panel surface. It 1s impor-
tant to note that the proximity position 1s in a non-contact
state with the touch panel surface, and the position infor-
mation of the leading end portion of the operating object
(e.g., ingertip of user) approaching sufliciently to have the
position mformation be detected 1s detected.

FIG. 1B 1s a block diagram illustrating an example of a
functional configuration of the information processing appa-
ratus 100 according to the present embodiment. Note that the
present embodiment describes an example in which one or
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more fingers of the user are used as operating objects, but the
processing performed 1s the same 1n the case that a user uses
a stylus or the like.

First, the information processing apparatus 100 according,
to the present embodiment has a touch position detector 121,
proximity position detector 122, recognizing unit 123, deter-
mination unit 124, and output controller 125. These func-
tional units are realized by the CPU 102 loading the program
stored 1n the ROM 103 to the RAM 104 and executing the
processing according to the later-described flowcharts.
However, the present disclosure may be similarly realized
with an information processing apparatus that realizes the
functional units herein using hardware. Each component
will be described below.

The touch position detector 121 detects information relat-
ing to the touch position that i1s touched by the user, based
on the signal notified from the mput interface 105. In this
event, according to the present embodiment, the input nter-
face 105 references the touch position information that the
touch panel serving as the input unit detects, at certain
intervals, and sequentially notifies each signal to the touch
position detector 121 as touch position nformation 1s
acquired. Information relating to the touch position that the
touch position detector 121 detects includes at least the
position mnformation of the touch event. A touch event 1s
information representing the type of touch information that
1s notified. According to the present embodiment, at the time
ol notification of touch information according to an operat-
ing object newly touching the touch panel surface, or the
touching continuing, an event called “TOUCH” 1s notified.
Also, at the time of notification of touch information accord-
ing to the operating object having been released from the
touch panel, a touch event called “RELEASE” 1s notified.
That 1s to say, in the case that the touch event 1s “TOUCH”
the information to be notified includes coordinates informa-
tion 1indicating the touch position where the operating object
1s touching. In the case of “RELEASE” the operating object
1s not touching the touch panel surface, so touch position
information 1s not detected. According to the present
embodiment, information relating to the touch position that
the touch position detector 121 detects further includes
information indicating the touch position or the time that the
touch event 1s detected, and an 1dentification (ID) to 1dentify
the touch position. An i1dentifier that relates the order in
which the touch position 1s detected 1s used 1n the ID,
whereby managing 1s more simple in the case that there are
multiple detected touch positions. Also, according to the
present embodiment, the touch position detector 121 detects
the latest touch position information based on the ID, and
can detect that the touch position has moved, based on the
touch position of the same ID being detected at a diflerent
position from the previously detected position. Note that the
present embodiment may be applied to a detecting system in
which a touch event called “MOVE” 1s notified at the time
ol nofification of the touch information according to the
touch position of the same ID being detected at a different
position from the previously detected position.

The proximity position detector 122 detects information
relating to a position while the operating object 1s 1n a state
ol approaching the mput subject face (touch panel surface).
Note that the proximity position detected here 1s the coor-
dinates of the leading edge of the operating object (e.g. the
fingertip of the user) on a two-dimensional plane that is
parallel to the touch panel surface. According to the present
embodiment, mformation relating to the position 1 the
direction that 1s vertical as to the touch panel surface (the
height direction) 1s not detected. Also, according to the
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present embodiment, a proximity position 1s not detected for
an operating object that 1s touching the touch panel surface.
However, 1n the case that the touch event notification
acquired by the touch position detector 121 1s “RELEASE”,
the operating object 1s separated from the touch panel
surface. Accordingly, the proximity position may be
detected by the proximity position detector 122 at approxi-
mately the same timing as the notification of the
“RELEASE” event.

According to the present embodiment, the content of
detection intervals of the touch position detector 121 and
information notified by the proximity position detector 122
(touch event, 1D, coordinate information indicating position,
detection point-in-time, etc.) 1s unified into the same format,
saved 1n the RAM 104, and processed. Note that information
indicating that detection has been made while 1n the prox-
imity state 1s added to noftification information by the
proximity position detector 122. For example, the value of
the proximity flag i1s set to “ON”.

The recognizing unit 123 recognizes a touch operation
based on the touch position detected by the touch position
detector 121. The recognizing unit 123 recognizes, for
example, a single-tap, double-tap, triple-tap, swipe (an
operation to trace the touch panel surface 1n a particular
direction), flick (an operation to quickly move the finger
over the touch panel surface and release), or the like, by one
or more operating objects. Also, the recognizing unit 123
recognizes multi-touch operations such as pinching to
enlarge or reduce the screen 1image (pinch-in, pinch-out) or
rotating to rotate the screen image, and handwriting input
operations to draw graphics or characters following the trail
of touch positions, based on the relative distance and so forth
of multiple touch positions by multiple operating objects.
Note that in the case of recognizing a triple-tap, a second tap
input following a tap that corresponds to a first mput, and
turther a third input tap that follows 1s detected. Thus, there
may be cases where input following the first input 1s multiple
inputs.

The determining umt 124 determines whether or not to
start the output without waiting for following input, based on
whether a series of proximity positions detected by the
proximity position detector 122 immediately after the finger
1s released by the user satisfies a predetermined condition.
Specifically, the determining unit 124 determines that a
touch operation 1s being continued in the case that prede-
termined conditions are satisfied, such as moving distance,
moving speed, moving direction and so forth of the prox-
imity positions. Now, 1n the case determination 1s made that
the operation 1s not being continued, 1.¢. 1n the case deter-
mination 1s made that one touch operation 1s ended, the
determining unit 124 immediately notifies the output control
unit 1235 of the content of the touch operation recognized by
the recognizing unit 123, based on the touch position
detected up until the finger 1s released immediately belore.
On the other hand, 1n the case determination 1s made that the
operation 1s being continued, the determining unit 124
awaits mformation about the following touch position, and
does not provide notification as to the output control unit
125.

The output control unit 125 controls the functional units
of the informational processing apparatus 100 1n order to
respond as to the mput operations. According to the present
embodiment, the display image 1s generated based on at least
the operation content notified from the determining unit 124,
and 1s output to the display 110 which 1s an output umnit.

FIG. 2 1s a tlowchart illustrating an example of processing,
flow 1 which the iformation processing apparatus 100
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recognizes a touch operation according to the present
embodiment. The processing in the flowchart in FIG. 2 1s
started according to nofification being received from the
input interface 105 with information about the touch posi-
tion detected by the touch sensor, or with information about
the proximity position detected by the proximity sensor. The
processing in the tlowchart in FIG. 2 1s also started accord-
ing to notification of a release being received from the 1input
interface 105 that the touch position that had been detected
by the touch sensor, or the proximity position that had been
detected by the proximity sensor, 1s no longer detected. The
notification of the touch position information and notifica-
tion of the release are made by referencing the latest sensor
state, at a predetermined time interval, so the processing 1n
the flowchart 1n FIG. 2 1s repeated at a predetermined time
interval.

First, 1n step S201, the touch position detector 121 detects
information relating to a touch position. The touch position
detector 121 detects the touch position information notified
from the mnput mterface 105 based on information detected
by the touch sensor 108. Also, 1n the case there 1s notification
from the nput interface 105 of a release, the touch position
detector 121 detects that the operating object, which had

been touching the touch position corresponding to the detec-
tion time thereol, has been separated. The touch position
detector 121 holds the detected information 1n the RAM 104.
According to the present embodiment, the RAM 104 holds
at least the information at the time that a touch position of
a certain ID 1s first detected and last detected. Accordingly,
in the case that movement 1s detected for a touch position of
an ID that 1s already detected, the information of the last
detected touch point 1s updated by the newly detected
information. In the case that there 1s no operating object
touching the touch panel surface, there 1s no information
notification from the touch sensor 108 of the touch position,
so the touch position detector 121 does not detect a touch
position.

Next, 1 step S202, the proximity position detector 122
detects information relating to proximity positions. The
proximity position detector 122 detects information of the
proximity position notified from the input interface 105
based on the information detected by the proximity sensor
109. Also, 1n the case that the operating object that had been
detected 1n the immediately prior detection 1s not approach-
ing the touch panel surface, a release of the proximity
position 1s notified from the mput interface 105. In the case
of such a notification, this means that the operating object
has separated sufliciently from the iput subject screen. The
proximity position detector 122 holds the detected informa-
tion in the RAM 104. In this event, information indicating,
that detection 1s made 1n a proximity state 1s held, 1n addition
to ID, coordinate information indicating position, and detec-
tion point-in-time and so forth. For example, the proximity
flag may be set “ON”. In the case there 1s no operating object
approaching the touch panel surface (including cases 1n
which the operating object 1s touching the touch panel
surface), there 1s no notification from the proximity sensor
109 of proximity position information. Accordingly, the
proximity position detector 122 does not detect a proximity
position.

In step S203, the recognizing unit 123 determines whether
or not the touch position detector 121 has detected the touch
position 1n step S201. In the case that the touch position
detector 121 has detected the touch position (YES in step
5203), the processing 1s advanced to step S204. On the other
hand, 1n the case that the touch position detector 121 has not
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detected the touch position (NO 1n step S203), the process-
ing 1s advanced to step S20S5.

In step S204, the recognizing umt 123 extracts and holds,
as information for recognizing a touch operation, informa-
tion accumulated in the RAM 104 that relates to the touch
position detected by the touch position detecting unit 121.
Specifically, for example, information held in the RAM 104
that satisfies a predetermined condition 1s read out to a
dedicated storage area, or the touch operation information
flag 1s set to “ON” and distinguished from information not
used in the operation, therefore identified as being subject to
processing. The predetermined conditions may be informa-
tion that the proximity flag 1s “OFF”, information of touches
detected within a recent predetermined time, and the like.

In step S203, the recognizing unit 123 determines whether
or not the point-in-time herein 1s immediately following the
release of the operating object, 1.e. whether or not the
point-in-time herein 1s immediately following detection of
the first mput. Determination of whether or not the point-
in-time herein 1s immediately following the release, deter-
mination 1s made according to whether or not the last
notified event 1s “RELEASE”, based on history of the touch
events notified 1n step S201. Also, for example, if the touch
flag 1s set to be “ON”” during the time that the touch position
1s detected, and 1f the touch flag remains “ON” when the
touch position 1s no longer detected, determination can be
made that touching had been performed at the previous
notification time, 1.¢. the point-in-time 1s 1immediately fol-
lowing the release. The touch tflag may be set to “OFF” after
the determination that the point-in-time 1s 1mmediately
following the release. In the case that determination 1s made
by the recognizing unit 123 that the point-in-time 1s 1mme-
diately following the release (YES 1n step S205), the pro-
cessing 1s advanced to step S206. On the other hand, 1n the
case that determination 1s made that the point-in-time 1s not
immediately following the release (NO in step S205), the
processing 1s advanced to step S209. In step S206, the
recognizing unit 123 references information to recognize the
touch operation held 1n step S204, and recognizes the touch
operation input by the user. The recognizing unit 123 a touch
operation that 1s correlated to a command that instructs
various types ol processing executed by the information
processing apparatus 100, and dictionary mmformation in
which the touch position conditions that make up the touch
operation are registered, and determines whether or not the
conditions are satisfied by the detected information. Also, of
the multiple touch operations included in the dictionary
information, the touch operation that 1s determined to match
the mnformation to recognize the touch operation in the RAM
104 1s recogmized as the touch operation mput by the user.
The dictionary information includes information such as
threshold values of moving distance and moving time of
touch positions and distance between the touch positions as
the conditions for tlicking and pinching to be recognized,
information indicating forms for handwriting commands,
and so forth.

Note that 1n the case that a certain touch operation has
been recognized already by the processing in step S206, the
touch operation 1s recognized again according to the series
of mputs including the information of the following nput.
Accordingly, 1n the case that the processing 1n step S206 1s
executed immediately following the release of the first input,
the first operation, which 1s made up by the first input that
has been input until immediately prior, 1s recognized. In the
case that the processing 1n step S206 1s executed immedi-
ately following the mput following the first input, a second
operation, which 1s made up of the first input and the mput
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tollowing thereto, 1s recognized. Note that in the case that
the information to recognize the touch operation 1n the RAM
104 does not match any of the touch operations registered 1n
the dictionary information, the recognizing unit 123 does not
identify a touch operation. In step S206, the touch informa-
tion mput by the user 1s 1dentified 1n the touch operations
registered beforchand 1n the dictionary information,
whereby the touch operation 1s deemed to be recognized.

At this stage, command i1ssuance and notifications corre-
sponding to the 1dentified touch operation 1s not made. Note
that according to the present embodiment, the touch opera-
tion 1s recognized at the point-in-time that 1s determined to
be immediately following the release (step S205), but the
touch operation may be recognized during mput at a timing,
before the release (step S204). At which timing to make the
determination 1s selected approprately according to the
touch operations registered beforchand in the dictionary
information. The dictionary information according to the
present embodiment includes an operation that 1s made up of
a first input (includes one touch and one release, and the
movement of the operating object therebetween), such as a
single-tap operation. Additionally, an operation that 1s made
up of a first mput and an mput that follows (includes
multiple touches and releases, and movement of the oper-
ating object therebetween), such as a double-tap, 1s included.

In step S207, the determining umt 124 determines
whether or not the touch operation has been recognized in
step S206. That 1s to say, according to the present embodi-
ment, determination 1s made as to whether or not the touch
operation input by the user 1s 1dentified by the recognizing
unit 123 as a touch operation registered in the dictionary
information. In the case determination 1s made that the touch
operation 1s recognized (YES 1n step S207), the processing
1s advanced to step S208. On the other hand, in the case
determination 1s made that the touch operation 1s not rec-
ognized (NO 1n step S5207), the processing to recognize the
touch opera‘[lon 1s ended. In this case, the processing of the
flowchart 1n FIG. 2 1s started again according to the touch
position or proximity position to be detected next, and
similar processing 1s repeated until a touch operation 1s
recognized.

In step S208, the determining unit 124 sets a continuation
determining flag, which indicates that operation continuance
will be determined based on the next detected proximity
position, 1s set to “ON”, and holds the mmformation in the
RAM 104. Thus, according to the present embodiment, a
decision 1s made to determine whether or not to start output
as to the touch operation without waiting for a following
input, according to the touch position no longer being
detected by the touch position detector 121 because the
operating object 1s released. A flag indicating this 1s then set.

On the other hand, 1n step S209, the determining unit 124
determines whether or not the proximity position detector
122 has detected a proximity position in step S202. In the
case determination 1s made that a proximity position has
been detected (YES i step S209), the processing 1s
advanced to step S210. On the other hand, in the case
determination 1s made that a proximity position has not been
detected, such as i1n the case that a release notification 1s
received 1n step S202 (NO 1n step S209), the processing 1s
advanced to step S215.

In step S210, the determining umit 124 determines
whether or not the held continuance determining flag 1s
“ON”. In the case determination 1s made that the continu-
ance determining tlag 1s “ON” (YES 1 step S210), the
processing 1s advanced to step S211. Thus, information of
the proximity position detected at or after the point-in-time
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when the touch position 1s no longer detected by the touch
position detector 121 can be used to determine whether to
start output as to the touch operation without waiting for
following input, using the continuance determining flag. On
the other hand, in the case determination 1s made that the
continuance determining flag 1s “OFF” (NO 1n step S210),
the processing to recognize the touch operation 1s ended. In
the case that the continuance recognizing flag 1s not “ON”’,
this 1s because the detected proximity position 1s not
detected at or after the point-in-time when the touch position
1s no longer detected, such as immediately prior to the touch
operation. In this case also, the processing in the flowchart
in FIG. 2 1s started again according to the touch position or
proximity position to be detected next, and similar process-
ing 1s repeated.

In step S211, the determining unit 124 uses the proximity
position detected in step S202 to acquire the movement
distance that the operating object has moved while continu-
ing the proximity state. Note that the movement distance
acquired here 1s movement distance i1n a direction that 1s
parallel to the input subject face. Specifically, the rectilinear
distance from the proximity position first detected after the
release at the touch position to the proximity position last
detected 1s acquired as the movement distance. This 1s a
combination of positions at which the eflect of movement 1s
significant, and the amount of calculations has been reduced.
Note that the method to acquire movement distance 1s not
limited to this. For example, a series of detected proximity
positions may be held, an average line acquired from the
distribution of proximity positions, and the movement dis-
tance of the average line acquired. Thus, the movement
distance can be acquired without including blurring at the
time of detecting the proximity positions. Also, the previous
proximity position may be held, the movement distance
from the previous proximity position to the current proxim-
ity position acquired, and added to the movement distances
acquired up to now. Thus, the actually moved distance can
also be acquired. According to the present embodiment,
position information about the proximity position based on
the coordinate axis in the direction intersecting the input
subject face (height direction as to the subject face) 1s not
acquired. Note that 1n the case of using a system that can
detect the proximity position in the height direction as to the
input subject face, the movement distance may be acquired
while taking into account the position mformation of the
height direction.

Thus, 1n the case that the operating object 1s separated
from the mput subject face far away 1n the height direction,
determination 1s made that a following operation will not be
input. However, 1f a case 1n which the leading edge of the
operating object exceeds a criterion height 1s determined as
“the operating object 1s separated far away from the mput
subject face 1n the height direction”, an inconvenience may
occur. That 1s to say, this places a constraint on the user to
the effect that “in order to perform following input, do not
lift your finger higher than a criterion height”, which may
make operability poor. Accordingly, by making a determi-
nation based on the movement direction 1n the direction that
1s parallel to the mput subject face as according to the
present embodiment, the user having ended an operation
input can prioritize the visibility of the display screen, and
determine that there 1s a high probability that the finger has
been moved away from the input subject screen. The
description above 1s all using movement distance, but simi-
lar processing can be performed using movement speed
instead ol movement distance.
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In step S212, the determining umt 124 determines
whether or not the movement distance acquired 1n step S211
1s greater than a preset threshold value. The threshold for the
movement distance used here 1s a threshold to determine
whether a touch operation has ended or has been continued.
According to the present embodiment, 1n the case that the
movement distance 1s greater than the threshold, this 1s seen
as having a high probability that the operating object is
moved away from the touch panel, and therefore the user has
ended the operation, and 1s seen as having a low probabaility
that a consecutive touch, which would make up one touch
operation, will be mput. This 1s because generally, 1n the
case that the operation 1s ended, moving away from the
touch panel 1s more natural 1n order for the content output on
the display to be visible, rather than the operating object
waiting 1n the proximity of the position at which the opera-
tion has been performed. On the other hand, 1n the case that
the movement distance 1s smaller than the threshold, this 1s
seen as having a high probability that the user 1s 1n process
of inputting one touch operation, and therefore has the finger
waiting in the proximity of the touch panel surface. In the
case determination 1s made that the movement distance is
greater than the threshold (YES 1n step S212), the processing
1s advanced to step S213. In the case determination 1s made
that the movement distance 1s less than the threshold (NO in
step S212), the processing to recognize a touch operation 1s
ended. The processing 1n the flowchart in FIG. 2 1s started
accordance to the touch position or proximity position
detected next, and the processing according to whether or
not a following touch mnput 1s detected 1s repeated.

In step S213, the recognizing unit 123 executes process-
ing corresponding to the touch operation recognized in step
5206, and thereby notifies the output control unit 1235 of
istructions corresponding to the recognized touch opera-
tion. Thus, the output control unit 125 starts a response as to
the touch operation recognized in step S206, and updates the
display content on the display 110. In step S214, the deter-
mimng unit 124 sets the continuance determining flag to
“OFF”. The processing 1n step S214 1s executed in the case
that the input touch operation 1s finalized. Accordingly, the
series ol information relating to the touch position and
proximity position that are held 1n the RAM 104 1s deleted.

On the other hand, 1n step S213, the determining unit 124
sets the continuance determining flag to “OFF”. The pro-
cessing 1 step S215 i1s executed in the case that the
proximity position, which 1s used to determine whether
input will be continued or not, 1s no longer detected. In this
case, there are two possibilities, described below. That 1s to
say, there 1s a possibility that the user has moved the
operating object by a great distance so that the object 1s far
away Irom the touch panel, 1.e. that there has been a
movement of a sufliciently greater distance than the thresh-
old. Also, there 1s a possibility that, while detection by the
proximity position detector 122 according to the present
embodiment 1s diflicult, a movement distance suflicient to
exceed the threshold may not occur 1n the direction parallel
to the mput subject face. For example, there may be a case
in which movement occurs in the direction intersecting the
touch panel surface, or a case in which an operation 1s
performed in the proximity of a boundary of the touch panel.

Accordingly, 1 step S216, the recognizing unit 123
determines whether or not a touch operation has ended,
based on information other than the proximity position, and
notifies the touch operation. According to the present
embodiment, the determination 1s made based on whether or
not a following touch 1s detected after a predetermined
amount of time has passed since a touch position 1s released.
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In the case that a predetermined amount of time has passed
since the touch position 1s released, instructions correspond-
ing to the recognized touch operation 1s notified to the output
control unit 125 1n order for the processing corresponding to
the touch operation recognized 1n step S206 to be executed.
Thus, the output control unit 125 starts a response as to the
touch operation recognized in step S206, and the display
content on the display 110 1s updated. Thus, according to the
present embodiment, even 1n a case where the operating
object 1s no longer 1n the range in which the proximity
position can be detected, as long as the movement distance
in the direction parallel to the mput subject screen does not
exceed a threshold, the input operation 1s not finalized until
a predetermined amount of time has passed. For example, 1f
the sensitivity of the proximity sensor 109 1s low, the height
at which a proximity position can be detected may be limited
to a very small range. In such a case, when a user attempts
to perform a double-tap, there 1s a high probability that, even
il after the first input the operating object 1s outside of the
range 1n which the proximity position can be detected, the
operating object will reenter the range 1n order to put
following 1nput aifter the first input. Accordingly, finalizing
the operation as having no following mput just because the
operating object after the first input has exited the range 1n
which the proximity position can be detected can be a cause
of erroneous operations. Accordingly, 1f the movement dis-
tance 1n the direction parallel to the mput subject face of the
operation object 1n a proximity state does not exceed the
threshold, then even 1n a case that the proximity position can
no longer be detected, erroneous operations can be reduced
until a predetermined amount of time has passed, by not
finalizing the mput operation. Note that in the case that the
sensitivity of the proximity sensor 109 1s high and the size
of the range 1n which the proximity position can be detected
1s suilicient, a touch operation may be notified in step S216
without providing condition determining processing.

Note that according to the present embodiment, 1n step
S208 the continuance determining flag 1s set to “ON” 1n any
case, but a processing step to determine whether or not to set
to “ON” the continuation determining flag may be added,
according to the type of touch operation recognized 1n step
S206. For example, in an information processing apparatus
100 in which a single-tap operation and double-tap operation
are registered in the dictionary information, in the case that
the recognized touch operation 1s a single tap, there 1s a
possibility of the user tapping again immediately afterwards
in order to mput a double-tap. Accordingly, the continuance
determining flag 1s set to “ON”. I a touch operation made
up of a first mput and a following input, other than double-
tap”’, 1s not imcluded 1n the dictionary information, in the
case that a touch operation other than a tap 1s recognized, the
continuance determining flag may be set to “OFF”. Accord-
ingly, the processing 1n step S209 and thereafter may be
omitted, and the touch operation recognized by the recog-
nizing unit 123 may be notified to the output control unit
125.

Also, according to the present embodiment, 1n step S212
determination 1s made as to whether or not a touch operation
will be noftified quickly according to the result of one
determination of whether or not the movement distance 1n
the proximity state 1s at or above the threshold, but the
present disclosure 1s not limited to this. For example, while
the threshold of the movement distance of the proximity
position 1s set to a small value, 1n the case that the movement
distance from the previous position to the current position of
the proximity positions detected at each predetermined
interval, or the movement speed thereot, exceeds the thresh-
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old at a predetermined number of consecutive times, deter-
mination may be made that a following operation will not be
input. There may be cases 1 which determination 1n this
manner 1s faster than waiting for the straight line distance
between the first proximity position and the last proximity
position to exceed a large threshold. Also, 1n the case that the
movement direction 1s in a roughly 1dentical direction over
a predetermined number of consecutive times, determination
may be made that a following operation will not be input.

As described above, the information processing apparatus
100 according to the present embodiment quickly distin-
guishes whether the user has ended the touch operation or
whether an operation made up of a first mnput and an input
tollowing thereto 1s being continued, and performs process-
ng.

Note that 1n the case of recognizing an operation made up
of mputs three or more consecutive times, such as a triple-
tap or the like, the processing described above 1s repeated
cach time the operation object 1s released.

First Operating Example

Now, a first operating example of a user operating the
information processing apparatus 100 according to the first
embodiment will be described 1n detail here.

FIGS. 3A through 3E illustrate examples of a series of a
touch position and proximity position detected in the event
of a tap being performed. FIG. 3A 1s a diagram 1illustrating
an example of the positional relationship between the touch
panel used for the present embodiment and a finger. An input
region 300 of the touch panel surface handles the touch
position and proximity position as coordinate information,
using the upper-leit facing the diagram as the origin, and a
plane of coordinates having a width of 960 dots 1n the x-axis
direction and 540 dots 1n the y-axis direction. The resolution
of the touch panel matches that of the display, and 1is
measured in units of dots. The detection information of the
touch position and proximity position 1s notified from the
input interface 1035 every 20 ms. Note that the input region
300 may be the entire touch panel surface serving as an input
subject face, or may be a partial region within the input
subject face. The user finger 301 serving as the operating
object inputs a single-tap operation or a double-tap operation
as to the input region 300. FIG. 3B 1s a diagram 1illustrating
the proximity of the finger 301 1n FIG. 3A i the state of
view upward from the bottom. FIG. 3B illustrates a state in
which the finger 301 has put a single tap while 1n the
position illustrated in FI1G. 3A, and subsequently the finger
301 moves while 1 a proximity state, whereby a series of
proximity positions are detected. FIG. 3D 1s a table holding
the relation information held in the event that the touch
positions and proximity positions illustrated in FIG. 3B are
detected.

Similarly, FIG. 3C 1s a diagram illustrating a series of
position mmformation that 1s detected atfter the finger 301 in
FIG. 3A mputs a double-tap while 1n a proximity state. FIG.
3E i1s a table holding the relation immformation held in the
event that the touch positions and proximity positions 1llus-
trated 1n FIG. 3C are detected.

First, processing that 1s executed by the nformation
processing apparatus 100 in the event of the finger 301
approaching the mput region 300 for the user to touch,
regardless of single-tap or double-tap, will be described.
First, in the case that the finger 301 approaching the prox-
imity sensor 109 during the time up to the user touching the
touch panel with the finger 301 1s detected, the proximity
positions are notified to the information processing appara-
tus 100 via the input interface 105. Thus, the processing (the
flowchart in FIG. 2) to recognize the touch operation 1is
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started. Note that since the touch operation has not started
yet, the processing 1s ended by the processing of NO 1n steps
S203 and S205, YES 1n step S209, and NO 1n step S210, and
the next notification will be awaited.

Next, the touch sensor 108 detects the finger 301 1n
accordance with the user advancing the finger 301 and
touching the input region 300, whereby the touch position 1s
notified to the information processing apparatus 100 via the
input interface 1035. Thus, the processing to recognize the
touch operation 1n the flowchart 1n FIG. 2 1s started. In this
case, the touch position detector 121 detects the touch
position notified via the input interface 1035 (step S201). The
proximity position detector 122 attempts to detect a prox-
imity position, but at this time the operating object 1s 1n a
touching state, so a proximity position 1s not detected (step
S5202). The recogmizing umt 123 then determines that a
touch position has been detected (YES 1n step S203), holds
the information for the touch operation to be recognized, and
ends the processing to recognize the touch operation (step
S204). Hereinaftter, each time the touch position information
1s notified every 20 ms, the processing to recognize the touch
operation 1s started, and similar processing is repeated until
the finger 301 1s released.

The operations up to this point are the same for a
single-tap operation and double-tap operation. Hereinatter, a
case 1n which a single-tap operation 1s performed and a case
in which a double-tap operation 1s performed, both having a
threshold of 20 dots as the movement distance used to
determine whether to start the output as to the touch opera-
tion without waiting for a following input, will be described.

First, processing that 1s executed by the information
processing apparatus 100 according to the present embodi-
ment 1n the case of a user performing a single-tap operation
will be described with reference to FIGS. 3B and 3D. Point
311 1s a touch position, and 1s the touch position detected
immediately prior to the user separating the finger 301 from
the mput region 300 in the event of inputting single-tap. In
order to simplily the description, let us say that the detection
point-in-time at this time 1s 0 ms. In accordance with the
touch position herein being detected, the processing of YES
in step S203 and the processing 1n step S204 are executed as
described above. Next, the points 312 through 316 are a
series of proximity positions, and are positions of the finger
301, which had separated from the input region 300 atter the
user inputting a single-tap released the finger 301 from the
input region 300, detected by the proximity sensor 109. The
detected proximity positions are notified to the information

processing apparatus 100 via the input interface 103.

The processing of the flowchart in FIG. 2 1s started 1n
accordance with the first proximity position 312 being
notified. The operating object 1s not touching the touch
panel, so a touch position 1s not detected but the proximity
position detector 122 detects a proximity position (step
5202). Now, the recognizing unit 123 does not detect a touch
position (NO 1n step S203), and determines that this 1s
immediately following a release (YES 1n step S205). Fur-
ther, the recognizing unit 123 recognizes a single-tap opera-
tion using the first detected touch position and point-in-time
that are held 1n step S204 and the last detected touch position
and point-in-time (step S206). For example, in the case that
the movement distance from the first touch position to the
last touch position 1s within the threshold, and the elapsed
time Irom the time that the first touch position is detected to
the time that the last touch position 1s detected 1s within the
threshold, this 1s recognized as a single-tap. Note that only
a single-tap 1s given 1n the example here, but 1t goes without
saying that the process can be applied to other operations.
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Next, the determining unit 124 determines that a single-tap
has been recognized (YES 1n step S207), and sets the
continuance determining flag to “ON” (step S208). The
proximity position 1s detected (YES 1n step S209) and the
continuance determining flag 1s set to “ON” (YES 1n step
S5210), whereby the determining umt 124 finds the move-
ment distance while 1n the proximity state (step S211). Note
that, since only the proximity position of pomnt 312 1s
detected at this time, the movement distance 1s 0 and does
not exceed the acquired threshold (NO 1n step S212), and
ends the processing to recognize the touch operation.

Next, upon the proximity position 313 being notified, the
processing to recognize the touch operation 1s started, and up
to step S205 the processing 1s executed similar to the
description using the proximity position 312. However, this
1s not immediately following a release. Accordingly, pro-
cessing 1s advanced 1n the order of NO 1n step S205, YES 1n
step S209, and YES 1n step S210. The movement distance 1s
acquired by the determiming unit 124 as approximately 6.08
dots, from the first proximity position 312 (397, 299) held
the time before to the proximity position 313 (403, 298) this
time (step S211). The determining unit 124 ends the pro-
cessing to recognize a touch operation, since the acquired
movement distance of approximately 6.08 dots does not
exceed the threshold of 20 dots, and awaits 1input of the next
touch.

Next, upon the proximity position 314 being notified, the
processing to recognize the touch operation 1s started, and
advances similar to the description using the proximity
position 313, up to step S211. The movement distance from
the first proximity position 312 (397, 299) that 1s being held
to the current proximity position 314 (410, 284) 1s acquired
as approximately 21.74 dots (step S211). The movement
distance of approximately 21.74 dots acquired this time
exceed the threshold of 20 dots (YES 1n step S212), so the
determining unit 124 notifies a single-tap, which 1s the touch
operation recognized 1n step S206, to the output control unit
125 (step S213). The determining unit 124 sets the continu-
ance determining flag to “OFF” 1n order to stop the con-
tinuous determining, and ends the processing to recognize a
touch operation (step S214). As illustrated i FIG. 3D, the
detection time of the proximity position 314 1s 60 ms after

the single-tap operation 1s detected.

Subsequently, even 11 the proximity positions 315 through
316 are nofified, the continuous determining flag i1s set to
OFF, so 1n step S210 the processing 1s advanced to NO, and
the continuance determining processing 1s not performed.

Thus, 1n the case that the user has input a single-tap, the
movement distance of the finger mn a proximity state
increased 1n order to move the finger out of the way after the
tap mput. In this example, determination can be made
quickly that a single-tap operation has been input, after 60
ms from the last detected point-in-time of a touch position.

Next, an example of a case in which a double-tap 1s input
will be described with reference to FIGS. 3C and 3E. Point
321 1s a touch position, and 1s a touch position that is
detected 1immediately prior to the user releasing the finger
301 from the mput region 300 after having input a first tap
that makes up a double-tap operation. In the event that the
touch position herein 1s detected, the processing to recognize
the touch operation 1s, as described above, executing the
processing as YES 1n step S203 and the processing in step
S204. Points 322 through 3235 are proximity position, and
are detected by the proximity sensor 109 from the time that
the user inputs the first tap until the user temporarily
separates the finger 301 from the mput region 300 and then

the point-in-time of 0 ms at which the last touch position of
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touches again. The detected proximity positions are notified
to the information processing apparatus 100 via the mnput
interface 105. Point 326 1s a touch position, and 1s the touch
position at which the user has touched the finger 301 to the
iput region 300 again 1n order to 1nput the second tap of a
double-tap.

First, the processing performed in the case of the prox-
imity position 322 being notified 1s the same as in the case
of the proximity position 312 in FIG. 3B, so will be omitted.

Upon the proximity position 323 being noftified, the
processing to recognize the touch operation 1s started, and 1s
processed similar to the description using proximity position
313. Note that, 1n step S211, the movement distance from the
first proximity position 322 (400, 301) that 1s being held
until the current proximity position 323 (400, 299) 1s
acquired as approximately 2.00 dots. The acquired move-
ment distance of approximately 2.00 dots does not exceed
the threshold of 20 dots (NO 1n step S212), whereby the
processing to recognize the touch operation 1s ended, and the
next operation 1s awaited.

Heremafiter, each time information about the proximity
positions 324 through 325 1s notified, the movement dis-
tance 1s acquired following the same processing. The move-
ment distance from the proximity position 323 to the prox-
imity position 324 (402, 298) 1s 4.24 dots, and the movement
distance to the proximity position 325 (402, 297) 1s 5.24
dots, neither exceeding the threshold of 20 dots.

Upon the touch position 326 being notified, the process-
ing to recognize the touch operation 1s started, and process-
ing to recognize the second tap 1s executed. Subsequently,
upon the second tap being released, the double-tap 1s rec-
ognized 1n step S206. Subsequently, similarly, continuance
determining of the proximity state 1s performed, and 1n the
case determination 1s made that there 1s no continuation, the
double-tap 1s notified immediately, and during the time that
determination 1s made that there will be continuation, the
third tap 1s awaited for a triple-tap. Note that in the case that,
for example, a triple-tap 1s not included in the touch opera-
tions registered beforehand in the dictionary information,
the continuance flag i1s set to “OFF” 1n step S208, and
notification may be performed as to the output control unit
125 as having recogmized a double-tap.

Also, the movement distance of the proximity position 1s
calculated using a straight line distance, but the movement
distance may be calculated separated for the x-axis direction
and the y-axis direction. Thus, calculations of squares and
roots can be omitted, and calculation time can be shortened.
Further, by setting separate thresholds for the x-axis and
y-axis, subtle changes to the amount of movement of the
finger 301 due to the aspect ratio differences in the mput
region 300 can also be managed.

Thus, 1n the case of a user attempting to input a double-
tap, the finger 1s waiting for the next operation aiter mput-
ting a tap, so the movement distance in the proximity state
1s small. By determining this, the next operation can be
awaited. Also, for taps from a multi-touch that uses two or
more points, continuance determining can be performed by
finding the movement distance at the proximity positions
that correspond to the multiple operating objects and com-
paring these to the threshold. In the case of multi-touch, 1t 1s
desirable to determine that a following operation will be not
continued, only 1n a case where the movement distance of all
of the proximity positions are less than the threshold.

As described above, according to the present embodi-
ment, upon recognizing the touch operation, determination
1s made as to whether or not the movement distance 1n the
proximity state of separating the operating object from the
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input subject screen 1s great, so determination 1s made as to
whether or not a following operation will be consecutively
input. In the case that the movement distance 1n the prox-
imity state 1s great, there 1s a high probabaility that the user
has ended the operation and moved the finger, so output as
to the touch operation recognized from the information
relating to the touch position detected until 1immediately
prior will be quickly instructed. In the case that the move-
ment distance 1n the proximity state 1s small, there 1s a high
probability that the user 1s causing the finger to wait in order
to continue input of an operation, so the next input 1s awaited
without notifying a touch operation. The determiming
method herein 1s particularly effective 1in the case of deter-
mimng an operation i which the touch starting position of
the first input and the following input are expected to be the
same or in the proximity of each other. Thus, indicating
teedback as to the operation quickly in the case of not having
to wait for the next input can be performed 1n accordance
with the mtent of the user, thereby reducing the possibility
of not following the operation. Depending on the apparatus,
there are situations where both single-tap operations and
double-tap operations are eflective, and situations where
only single-tap operations are eflective, due to application
differences and the like. In this case, 1n situations where only
single-tap operations are eflective, a following mmput does
not have to be awaited, so a quick response as to the touch
operation 1s often made. According to the present embodi-
ment, a quick response can be made as to a single-tap
operation 1n situations where either a single-tap operation or
double-tap operation 1s eflective, so the user does not readily
sense the awkwardness of a diflerent operational feeling for
cach situation.

According to a second embodiment, determination 1s
made as to whether or not a following mput will be made,
based on whether the movement direction of an operating,
object 1n the proximity state after having separated from a
touch input subject face of an mput unit, following a touch
operation, satisfies a predetermined condition. More specifi-
cally, description of a method will be made for which the
next touch position (the starting position of the next input)
in order for the operating object to continue the operation 1s
identified, and 1n the case of the operating object moving 1n
the direction facing the position thereol 1n a proximity state,
determination 1s made that the operation 1s being continued.
According to the second embodiment, even in a case in
which the operating object moves by a great distance 1n the
proximity state in order to iput multiple touch inputs
consecutively that make up one touch operation, whether the
touch operation 1s ended or whether the touch operation 1s
being continued can be quickly distinguished.

The hardware configuration of the information processing,
apparatus 100 relating to the second embodiment is the same
as 1 FIG. 1A of the first embodiment, so the description
thereot will be omitted. FIG. 1C 1s a block diagram 1llus-
trating an example of a functional configuration of the
information processing apparatus 100 according to the pres-
ent embodiment. Note that components that are the same as
in FIG. 1B are denoted by the same reference numerals, and
description thereof will be omutted.

A starting position 1dentifying unit 131 1dentifies a start-
ing position ol an operation that has the possibility of a
consecutive mput next, based on a series of touch positions
detected by the touch position detector 121 or a touch
operation recognized by the recognizing unit 123. In the case
that there are multiple operations having the possibility of a
consecutive mput next, multiple starting position candidates
are also identified. The determining unit 124 acquires the
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movement direction in the proximity state based on the
proximity positions detected by the proximity position
detector 122, and determines whether or not the movement
direction 1s particular direction facing the starting position
that has been 1dentified by the starting position identifying
unit 131. In the case that the movement direction 1s the
direction of the starting position, determination 1s made that
the next operation will be mput, and awaits the next opera-
tion. In the case that the movement direction i1s not in the
particular direction toward the starting position, determina-
tion 1s made that the operation 1s completed, and the touch
operation content recognized by the recognizing unit 123 1s
notified to the output control umt 125.

FIG. 4 1s a flowchart describing an example of processing
flow for the information processing apparatus 100 to recog-
nize a touch operation. Note that processing that 1s the same
as 1n FIG. 2 are denoted by the same reference numerals, and
description thereol will be omuitted.

Step S401 1s executed 1n the case that a touch operation
input by a user 1s recognized. The starting position of an
operation having the possibility of the next input 1s 1denti-
fied, based on a series of touch positions detected 1n step
S201 by the starting position 1dentifying umt 131 or touch
operations recognized 1n step S206. Details of processing
will be described later.

Step S402 15 executed 1n the case that a proximity position
1s detected and the continuance determining tlag i1s set to
ON. The determining unit 124 acquires the movement
direction 1n the proximity state, using the series of proximity
positions detected 1n step S202.

In step S403, the determining unit 124 makes determina-
tion as to whether or not the movement direction acquired in
step S402 1s in the direction facing the starting position
identified 1n step S401. In the case determination 1s made
that the movement direction 1s the starting position direction
(YES 1n step S403), the processing 1s advanced to step S404.
In the case determination 1s made that the movement direc-
tion 1s not the starting position direction (NO 1n step S403),
the processing to recognize the touch operation 1s ended.

In step S404, the determining unit 124 notifies each
module of the information processing apparatus 100 that the
operation will be continued. Thus, by reading ahead for the
next operation, the threshold of the next operation may be
modified for easier determination, and the state of the system
and preparation for screen displays can be performed in
advance.

Note that in the case of advancing to NO 1n step S403, the
flow may be advanced to step S216 as if determination 1s
made that an operation will not be continued. Also, accord-
ing to the present embodiment, control can be added accord-
ing to the relevance between the two independent touch
operations, by determining whether to start output as to the
touch operation without waiting for continued iput based
on the information of the movement direction 1n the prox-
imity state. For example, 1n the case that the same operation
1s repeatedly input, the control 1s to adjust the threshold and
waiting time 1n accordance with the number of repeats.
Thus, 1n the case that a response as to the first input does not
have to be awaited until the next mput, the continuance
determining flag 1s set to “ON” 1n step S208, and the
recognized touch operation can be quickly notified.

Also, the proximity positions immediately following
being in the proximity state are often blurred, so the first
predetermined number of proximity positions may be
ignored. Alternatively, the movement direction at the time of
touch operation may be acquired, and changes to the prox-
imity positions toward the direction thereof may be ignored.
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Also, mm order to reduce the eflects of the blurring of the
proximity positions, the movement direction may be
acquired after a predetermined number of proximity posi-
tions are notified, or the movement direction may be
acquired after the movement exceeds a predetermined
movement distance.

FIGS. 5A through 5D are tflowcharts 1llustrating examples
of tflow of the starting position identifying processing
executed 1n step S401. Which of the identitying methods of
A through D, or combination thereof, will be used as parallel
processing, 1s selected based on the operation content reg-
istered 1n the dictionary information serving as operations

that are recognizable by the information processing appara-
tus 100.

Identifying Method A

First, FIG. 5A 1illustrates a case 1in which touch inputs of
the same operation are repeatedly input. This 1s particularly
eflective 1n cases where movement in a state that the
operating object 1s touching the touch panel 1s included 1n
the repeated operations.

In step S501, the starting position i1dentifying unit 131
identifies the starting position of the touch input that has
been mput until immediately prior as a starting position
having the possibility as being mput as the next operation.
Specifically, the touch position that 1s first touched 1s 1den-
tified as the starting position for the touch operation recog-
nized in step S206 in FIG. 4. That 1s to say, of the series of
touch positions detected by the touch position detector 121
until immediately prior, the touch position detected first 1s
the starting position. Note that the touch position that 1s
touch first may be one that 1s held 1n step S204.

For example, in many of the mnformation processing
apparatuses in which touch operations can be recognized, an
operation called a flick 1s used 1n the case of switching an
image displayed on a screen. A tlick 1s an operation to move
the finger on the touch panel surface at high speed and
release. A condition to distinguish a flick and a swipe,
generally, 1s that the movement speed at the touch position
immediately prior to the finger being released has to exceed
a predetermined threshold. In a case where an 1mage that the
user desires 1s searched for, flicks are consecutively input, to
input instructions to switch 1mages one after the next.
During the time that the images are being switched one after
the next, 11 high-resolution data 1s rendered on a display each
time a tlick 1s performed, there may be cases in which the
load 1s unnecessarily great or time 1s taken for the user to
grasp the content of the images. Note that in the case that the
user fixes aim on a desired 1mage to display and inputs only
once, or in the case of slowly repeating the iput, it is
desirable for the user to be quickly provided with a browsing
environment, by the rendering processing of the high reso-
lution 1mage data being performed as a priority. To resolve
such an 1ssue, performing determination based on the move-
ment direction of the operating object acquired from the
staring position and proximity position identified based on
the flowchart 1n FIG. 5A enables distinguishing of whether
the user has ended the touch input or 1s 1n process of a
repeated input. Accordingly, the timing to start processing of
which the load 1s great can be appropriately determined in
accordance with the notification 1n step S404. For example,
regarding changes to the display images from a flicking
operation, rendering processing of the high resolution data
can be quickly started from the point 1n time that the end of
the operation 1s finalized. If repeated mput 1s 1n process, the
next iput flicking operation 1s awaited while the renderings
of low-resolution 1mages and thumbnail 1mages are per-
tormed, whereby the processing load can be reduced, and

5

10

15

20

25

30

35

40

45

50

55

60

65

20

the user can view the content of the 1images. Also, 1n the case
of desiring to switch the images one aiter the other by
flicking, the finger has to operate back and forth at high
speed, whereby the user has a tendency to be rough 1n the
input, whereby cases readily occur in which the conditions
for recognition of a flick are not satisfied. To resolve such an
issue, by determining beforehand that a tlick will be 1mput
again, determination based on the movement direction of the
operating object acquired from the proximity position
enables measures such as adjusting the threshold 1n accor-
dance with the notifications 1n step S404.

Second Operating Example

A second operation example will be described 1n detail, 1n
which a user operates the mnformation processing apparatus
100 which identifies the starting position of the next touch
input using the identifying method A according to the second
embodiment.

FIGS. 6A through 6C illustrate an example of a series of
touch positions and proximity positions detected 1n the event
that a tlick 1s performed. FIG. 6A illustrates an example of
a situation in which the user performs a tlick with the finger
301 serving as the operating object. Points 601 and 602 are
touch positions detected in the order of numerals thereof,
touch position 601 1s the touch position first touched for the
flick operation, and touch position 602 is the last touch
position of the flick operation. FIG. 6B 1s a diagram expand-
ing the center area of FIG. 6A, and 1s a diagram 1illustrating
a situation in which the finger moves 1n a proximity state
after the flick has been input. Points 611 through 615 are
proximity positions detected i the order of numerals
thereof, and point 611 1s 1n the proximity position detected
immediately after the finger 301 i1s released at the touch
position 602 1 FIG. 6A, and therefore matches the coordi-
nates of the touch position 602. Also, point 616 1s the touch
position that the user has touched again 1n order to 1nput a
consecutive tlick operation. The coordinates of the touch
positions and proximity positions and the conditions for
notification intervals and the like between the touch posi-
tions and proximity positions are the same as 1n FIG. 3. FIG.
6C illustrates the information relating to the series of touch
positions and proximity positions that has been detected.
The point-in-time of the user starting a touch 1n order to start
the first tlick 1s O ms.

First, the touch sensor 108 detects the touch position 601
and the touch position 601 1s notified to the information
processing apparatus 100 via the input interface 105,
whereby processing to recognize the touch operation (the
flowchart 1n FI1G. 4) 1s started. The touch position 1s detected
here, so 1n step S204 the information necessary to recognize
a touch operation 1s held and the processing 1s ended.
Heremafter, similar processing 1s repeated until the touch
position 602 1s detected.

Next, upon the user completing the tlick, and immediately
after releasing the finger 301 from the mput region 300, the
proximity sensor 109 detects the finger 301 as the proximity
position 611 (step S202). Upon the proximity position 611
being notified to the information processing apparatus 100
via the mput interface 105, processing to recognize the touch
operation 1s started. This 1s immediately following the
release, so recognition of the touch operation 1s performed
in step S206, and recognized as a flick. Specifically, for
example the movement distance and movement speed and
the like for the touch position are acquired based on the
information held 1n step S204, compared to threshold values
set betforehand, and determined to be a flick 1f the conditions
are satisfied. According to the present embodiment, there 1s
no processing command in the dictionary information reg-
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1stered beforehand, to 1nstruct processing that differs from a
flick 1nput, from a combination of an 1nput that 1s input after
a tlick. Accordingly, 1n the case that a flick operation 1is
recognized 1n step S206, the next input does not have to be
awaited, whereby the flick operation 1s quickly notified to
the output control umt 1235, and simultaneously the continu-
ance determining flat 1s set to “ON”" (step S208). Following
this, the processing in FIG. SA 1s executed as the starting
position determimng processing. The position information
being held of the touch position 601 1s i1dentified as the
starting position of the next operation (step S301). At first
the only proximity position detected 1s the proximity posi-
tion 611, so movement direction 1s not acquired (step S402).
Note that the direction from the proximity position 611
toward the i1dentified starting position 1s acquired (step
S403). An arc tangent will be used to describe one example
of a method to acquire the direction. Thus, when advancing
in the x-axis direction, 1.e., advancing 1n the right direction
as to the mput region 300 1s 0 degrees, and as the movement
direction shifts in a clockwise direction, the angle thereof
increases. The direction from the proximity position 611
(514, 236) to the touch position 601 (400, 300) which 1s the
starting position 1s an angle of approximately 150.69
degrees as obtained from the arc tangent. The angle 1s also
held. At this time, movement direction 1s not acquired so
step S403 1s determined to be NO, and the processing 1s
ended.

Upon the proximity position 612 being notified, the
movement direction from the proximity position 611 held in
step S402 toward the proximity position 612 1s acquired.
Using an arc tangent to acquire this also, the angle 1s
approximately 150.64 degrees. In step S403, determination
1s made as to whether or not the difference between the
approximately 150.64 degree angle acquired in step S402
and the 150.69 degree angle to the starting position held 1n
step S402 1s within a predetermined threshold. According to
the present operating example, the predetermined threshold
1s 20 degrees, and 1n the case that the absolute value of the
difference 1n angles 1s within 20 degrees, this 1s determined
to be the same direction. Since the absolute value of the
difference 1n angles here 1s 0.05 degrees, this 1s within the
threshold, and 1s determined to be the same direction. Thus,
information to the eflfect that the operation will be continued
1s notified to each of the modules 1n the information pro-
cessing apparatus in step S404. Information to the effect that
specifically another flick will be input may be notified here.
Thus, loosening the threshold to determine whether or not
the touch operation to be put next 1s a flick facilitates
moving to a tlick. Also, according to the present operating,
example, 1n the case that the same operation 1s repeatedly
input, awaiting a response until the next operation 1s mnput 1s
not necessary. Accordingly, notification of the flick may be
made at the point in time that the thick 1s recognized 1n step
5206, or when the continuance determining flag 1s set to
“ON” 1n step S208.

Identifying Method B

Next, FIG. 5B supposes a case 1n which a graphical user
interface (GUI) object or physical button i1s operated as a
consecutive operation from the touch operation.

In step S511, the starting position i1dentifying umt 131
identifies the position at which a GUI object 1s displayed or
the 1nstallation position of a physical object as the starting
position ol a touch which has the possibility of being the
next input. A physical object refers to a physical button or
physical dial, and the position thereof 1s handled as coordi-
nate information allocated by mapping to a coordinate
system of the touch panel and display.
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FIG. 7 1s a diagram 1illustrating an example of a situation
in which coordinates are allocated to GUI objects and

physical objects.
A GUI object 701 1s an OK button, and has the coordi-
nates of (600, 480) allocated thereto. In step S511 in FIG.

5B, determination 1s made as to whether or not the proximity

position 1s moving toward these coordinates, whereby deter-
mination can be made as to whether or not the OK button
will be operated. The coordinates to be allocated may be the
coordinates of the centroid of the GUI object, for example.
In the case that identifying the position accurately 1s desired,
circumscribing rectangle mformation of the GUI object may
be held as the vertical and horizontal coordinates, or all of
the coordinate points that the GUI object renders may be
held. Similarly, the coordinates of (800, 480) are allocated to
the GUI object 702. Note that a GUI object 1s not limited to
a button, and may be any object disposed on a screen, such
as an on-screen 1mage, text, radio button, check box, combo

box, slider, text area, text field, and the like.
A physical object 703 1s a MENU button, and has the

coordinates of (1100, 200) allocated thereto. The presence of
the physical object 1s outside of the screen, but the direction
thereol can be acquired by virtually allocating a coordinates
system, similar to the screen. Similarly, coordinates are also
allocated to the physical objects 704 and 705. Note that a
physical object 1s not limited to a button, and may be any
object that 1s operated by a finger, such as a dial, zoom lever,
or the like.

Note that since the presence of the physical object i1s
outside of the screen, the coordinates may have a negative
value. For example, there are cases in which a GUI 1s
provided such that object selection 1s performed by tapping
a portion ol multiple GUI objects displayed on a display. In
the case that a selection operation 1s ended, 1t 1s desirable for
a response to start quickly. However, 1f the user wants to
continue selection further, having a response start during an
operation 1s bothersome. Accordingly, 1n such a case, based
on the flowchart in FIG. 5B, the direction 1n which a certain
GUI object 1n an unselected state 1s displayed 1s 1dentified as
the starting position, and based on the movement direction
of the operating object acquired from the proximity position,
determination 1s made as to whether the selection operation
will be continued. Accordingly, the length of waiting time
until the response starts can be controlled, 1n accordance
with the notification 1n step S404.

Also, for example, 1n a case 1n which the size of a display
1s small or the like, controlling an 1ndicator displayed as a
GUI 1 a precise manner with touch operations by a finger
may be diflicult. In such a case, a user interface may be
provided so as to enable the rough value structed by the
GUI on the touch panel to be finely adjusted by the operation
of a physical button (e.g. a cursor key). At this time, 1n the
case that the user desires to use the value mstructed by the
touch operation on the GUI, 1t 1s desirable for the setting
processing to quickly end without operating a physical key.
On the other hand, 1n the case of desiring to perform fine
adjustments with a physical key, the user needs to be given
enough time to separate the finger from the touch panel and
move the finger to the physical key. In such a case, deter-
mination that the user will use a physical key can be made
beforehand, based on the starting position 1dentified based
on the flowchart 1n FIG. 5B and the movement direction of
the operating object acquired from the proximity position.
Accordingly, whether or not to await an operation from a
physical button can be controlled 1n accordance with the
notification 1n step S404.
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Identifying Method C

Next, FIG. 5C supposes an operation 1n which multiple
strokes are mput, such as a handwriting gesture, handwritten
shape, handwritten character input, and the like.

In step S521, the starting position i1dentifying unit 131
acquires a trail of touch positions recognized 1n step S206 1n
FIG. 4, 1.e. a series of touch positions that make up a trail.

In step S522, the starting position i1dentifying unit 131
uses the trail that 1s mput immediately prior to acquiring in
step S321, to retrieve the starting position of the trail that
corresponds to the next stroke from the dictionary informa-
tion of handwriting recognition characters stored before-
hand.

In step S523, the starting position i1dentifying unit 131
identifies the starting position of the next stroke, which 1s
retrieved 1n step S522, as a touch starting position that has
the possibility of being mput next.

Operations using a touch nput as to a touch panel include
an operation called handwriting character input, in which a
character 1s 1input by handwriting, recognized by the infor-
mation processing apparatus 100, changed from handwriting,
to type, and output. In the case of handwrnting character
input, there are cases in which a different character 1is
recognized depending on whether the next stroke will be
input or not. For example, the character “E” 1s the character
“F” with a horizontal line added as a fourth stroke. In the
case of mputting “E”, character recognition processing has
to wait until the fourth horizontal line 1s input, but in the case
of mputting “F”, 1t 1s desirable for the recognition result to
be output quickly. In cases such as handwriting character
input, there are cases in which the ending position and
starting position of a touch input, which are 1n a time
sequence relation, are away from each other. In such a case,
based on the starting position identified based on the tlow-
chart in FIG. 5C and the movement direction of the opera-
tion object acquired from the proximity position, determi-
nation can be made beforehand that the user will input the
next stroke. Accordingly, whether or not to await the start of
the character recogmzing processing can be controlled in
accordance with the notification 1n step S404.

Third Operating Example

Now, a third operating example will be described 1n detail,
in which a user operates the information processing appa-
ratus 100 to i1dentify the starting position of the next touch
input by the 1dentitying method C according to the second
embodiment. FIG. 8 1s a diagram 1llustrating an example of
a trail detected 1n the event that handwriting character input
1s performed.

FIG. 8A 1s an example of adding information indicating
the starting position of the next stroke to the dictionary for
recognizing handwritten characters. FIG. 8B 1s an example
of a trail of the character “A” that a user has actually input.
801 through 804 are touch positions indicating the starting
position and ending position of each trail to mput the
character “A”.

In order for the user to draw the first stroke of the
character “A”, let us say that user has drawn a trail with a
finger 301 from touch position 811 (400, 150) to touch
position 812 (300, 4350), and separated the finger 301 from
the mput region 300. At this time, the trail data input 1n step
S521 1n FIG. 5C 1s acquired, and matching with the dic-
tionary data 1in FIG. 8A 1s performed in step S522. In order
to compare the mput trial with the dictionary data, normal-
1zing to a coordinate system of 100 dotsx100 dots, a trail will
have been drawn toward the lower left from (100, 0) to (O,
100). By being normalized, comparing this to the table 1n
FIG. 8A we can see that the number of strokes “1”” matches
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for the character “A”. Thus, we can see that the starting
position of the next stroke in the normalized coordinate
system 1s (100, 0). Returning this to the actual coordinate
system, the starting position 1s (400, 150). An example of the
calculation method to return to the actual coordinate system
will be described 1n detail. First, the ratio of the actually
input trail and the trail of the normalized dictionary data 1s
obtained. The ratio 1n the x-axis direction 1s found by
dividing the distance in the x-axis direction of the trail input
(300-400=-100) by the distance in the x-axis direction of
the dictionary data (0-100=-100), whereby the result 1s 1.
Similarly, the ratio i1n the y-axis direction 1s found by
dividing the distance 1n the y-axis direction of the trail input
(450-150=300) by the distance 1n the y-axis direction of the
dictionary data (100-0=100), whereby the result 1s 3. Thus,

we can see how large the actual trail 1s 1n each of the x-axis
direction and y-axis direction as to the normalized dictionary
data. Next, the different 1n distance from the end position of
the dictionary data to the starting position of the next stroke
1s acquired. The results are 100-0 makmg 100 1n the x-axis
direction and 0-100 making —100 1n the y-axis direction. If
this 1s multlphed by the ratio acquired earlier, the distance of
the difference 1s also converted to the actual coordinate
system. The results are 100x1 making 100 in the x-axis
direction and -100x3 making —300 1n the y-axis direction.
The coordinates of the next stroke 1n the actual coordinate
system can be obtained by add this to the end position of the
actually input trail. The results are 300+100 making 400 1n
the x coordinate, and 450-300 making 150 in the y coor-
dinate. Thus, the coordinates indicated before (400, 150) can
be acquired.

Also, the calculation amount may be reduced by obtaining
betorehand the ratio of the trail of the dictionary data and the
distance to the starting position of the next stroke. Specifi-
cally, the ratio 1n the x-axis direction 1s obtained by dividing
the distance from the ending position of the dictionary trail
to the starting position of the next stroke (100-0=100) by the
distance from the starting position of the dictionary trail to
the ending position (0-100=-100), and the result thereot 1s
—1. Note that 1n the case that the distance from the starting,
position to the ending position, which 1s the denominator, 1s
0, the result will also be 0. Similarly, the ratio in the y-axis
direction 1s obtained by dividing (0-100=-100) by (100-
0=100), and the result thereot 1s —1. This ratio 1s multiplied
by the distance from the starting position to the ending
position of the trail that 1s actually mnput, and added to the
coordinates at the ending position of the actually mput trail,
whereby the starting position of the next stroke 1n the actual
coordinate system can be obtained. The distance from the
starting position to the ending position of the actually 1nput
trail (300-400=-100) 1s multiplied by the ratio of —1, which
becomes 100, and adding this to the coordinate 300 of the
ending position of the actually input trail, the x-coordinate
will be 400. Similarly, for the y coordinate, (450-150=300)
1s multiplied by the ratio of -1, resulting 1n —300, and adding
this to the coordinate 4350 of the ending position of the actual
input trail results 1n 150. The coordinates (400, 150) 1ndi-
cated above can be acquired with this method also. The ratio
herein depends only on the dictionary data, so this ratio can
be held beforehand 1n the dictionary data. For example, as
illustrated 1n the example of the ratio in FIG. 8A, the
calculation amount can be reduced by holding the ratios of
cach of the x-axis and y-axis beforehand. In step S523, the
acquired starting position of the next stroke 1s identified as
the starting position of the next operation. Thus, determi-
nation can be made as to whether or not the movement
direction 1n the proximity state in step S403 1n FIG. 4 and
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the direction toward the acquired starting position are
roughly matching. In the case that the directions are roughly
matching, determination can be made that the next stroke
will be input as the next operation. Thus, a character can be
recognized alter waiting for the next stroke mput. For
example, “F” and “E” can be distinguished by determining
whether or not the movement direction in the proximity state
alter the third stroke of “F” 1s the direction of the starting
position of the fourth stroke of “E”. In the case that the
movement direction 1n the proximity state 1s not the direc-
tion of the starting position of the fourth stroke of “E”, at that
point-in-time, mformation to the eflect that the character 1s
“F” may be notified immediately.

Note that 1n the case that the area to mput a character 1s
small, the approximate starting position of the next stroke
may be held 1n the dictionary. Also, in step S206 in FIG. 4,
the starting position of the next stroke may be i1dentified at
this point 1n time as the first stroke of the character “A”
being recognized.

Identitying Method D

FIG. 5D supposes a case i which different touch opera-
tions are combined and consecutively mput. In step S531,
the starting position 1dentifying unit 131 retrieves the start-
ing position of a separate operation having the possibility of
being input after the touch operation recognized 1n step S206
in FIG. 4 from the dictionary information which 1s stored
beforechand. According to the present embodiment, the start-
ing position of a trail that can be input next, which 1s held
in the dictionary information corresponding to a trail made
up of a series of touch positions detected by the touch
position detector 121 up until immediately prior, 1s retrieved.

In step S532, the starting position i1dentifying unit 131
identifies the starting position of the other operation
retrieved 1n step S531 as a touch starting position having the
possibility of being input next.

For example, 1n a case in which the size of the information
processing apparatus 100 1s small and physical buttons or
many GUI objects cannot be disposed, or 1n a case 1n which
a touch operating environment wherein display content can
be mput without visual confirmation i1s to be provided,
multiple touch operations can be combined to handle various
types of processing. In such cases, the touch input that the
user will input next 1s estimated, based on the starting
position 1dentified based on the flowchart 1n FIG. 5D and the
movement direction of the operation object acquired from
the proximity position, so commands of which the probabil-
ity of input 1s high can be narrowed down. Accordingly, even
in cases where touch operations correspond to various types
ol processing, 1n accordance with the notification 1 step
S404, the response processing can be quickly started 1in
accordance with the end of the touch operation.

Fourth Operating Example

Now, a fourth operating example in which a user operates
the information processing apparatus 100 to identify the
starting position of the next touch input, with the identifying
method D 1n the second embodiment, will be described 1n
detail. FIGS. 9A and 9B are diagrams illustrating an
example of a trail detected 1in the event that a handwriting
gesture mput 1s performed. FIG. 9A 1s a table holding the
starting positions of other operations having the possibility
of being nput after each handwriting gesture. FI1G. 9B 1s an
example ol a handwriting gesture that 1s actually mput.

First, as illustrated in FIG. 9B, 1n the case that a hand-
writing gesture which starts from touch position 901 1s input,
such as “advance in the upward direction then advance 1n the
left direction™, the starting position of other operations
having the possibility of being input next 1s retrieved 1n step

5

10

15

20

25

30

35

40

45

50

55

60

65

26

S531 m FIG. 5D. Specifically, upon retrieving the data 1n
FIG. 9A, we can see that there are three other operations that
have the possibility of being mput after “advance in the
upward direction then advance 1n the left direction”. We can
also see that the starting position of the other operations will
be one of (480, 440) or (480, 100). In step S3532, the starting
position of the retrieved other operations are 1dentified as the
starting position of the next operation. In the example 1n
FIG. 9B, after “advance in the upward direction then
advance 1n the left direction”, a gesture 1s input from the
touch position 902 (480, 100) to “advance 1n the downward
direction then advance 1n the right direction”. In this case,
when “advance 1n the upward direction then advance in the
left direction™ 1s mput and the finger 301 1s separated from
the input region 300, determination 1s made 1n step S403 in
FIG. 4 that the movement direction in the proximity state 1s
the direction of the starting position of the next operation,
whereby an operating continuance notification 1s performed
in step S404.

Note that the operation that 1s mput 1s not limited to
handwriting gestures, and general touch operations may be
input. Also, 1 the case of a touch operation that does not use
the entire input region, 1dentifying where the next separate
operation will be mput 1s diflicult, but patterns of consecu-
tive operations are determined in accordance with habits of
the user and the applications used, whereby the patterns
thereolf may be learned, and the next operation starting
points may be managed.

Also according to the present embodiment, the identifying
method D may be applied to a multi-touch operation, and
determination may be made that the next operation will be
continued 1n a case in which each of the proximity positions
corresponding to multiple operating objects are all advanc-
ing in the direction of the starting position of the next
operation. Also, there may be only one starting position of
the next operation 1f the next operation 1s such that all points
are advancing 1n the same direction, or 1n a case such as a
pinching operation where the starting position are 1n differ-
ent directions, separate starting positions may be set.

As described above, according to the present embodi-
ment, after the touch operation 1s recognized, determination
1s made as to whether or not the movement direction 1n the
proximity direction where the operating object 1s separated
from the input subject screen 1s the starting position for the
next operation, whereby determination 1s made as to
whether or not the next operation be consecutively mput. In
the case that the movement direction in the proximity state
1s the direction of the starting position of the next operation,
information to the eflect that the next operation will be 1nput
1s notified, whereby processing to wait for the next opera-
tion, processing to simplily determining of the next opera-
tion, and processing to prepare for the next operation and the
like can be executed.

In the transformation example of the above-described
embodiment, an example 1s described in which, a region
which 1s easy for a touch operation to be input, made up of
a first mnput and an input following thereto, 1s finalized
within an mput subject screen, so processing to determine
whether or not the touch operation output 1s started without
waiting for the following mmput when unnecessary can be
omitted. Note that the transformation example can be
executed with the first and second embodiments combined
together.

The hardware configuration of the information processing,
apparatus 100 according to the transformation example 1s
similar to FIG. 1A 1n the first embodiment, so description
thereof will be omitted. The functional configuration of the
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information processing apparatus 100 according to the trans-
formation example includes a region storage unit that is
added to FIG. 1B of the first embodiment and FIG. 1C 1n the
second embodiment. The region storage unit 1s connected to
the determining unit 124, and the determining unit 124 can
perform operation continuance determining based on the
stored region.

FIG. 10A 1s a diagram describing an example of a touch
panel provided with a tap operating region 1001 1n the center
thereol. The mnformation processing apparatus 100 accord-
ing to the transformation example has, for example, a
double-tap operation registered beforechand in the dictionary
information as an operation that instructions the display
image to be expanded. The region 1001 i FIG. 10A 1s an
operating region, and according to the example 1n FIG. 10A
1s set as a region having a high probability of a double-tap
being mput. An expanding operation of an 1mage by double-
tapping allows double-tapping anywhere on the screen when
the 1image 1s displayed over the entire screen, so users often
double-tap on the center of the screen. Accordingly, the tap
operating region 1001 1s provided 1n the center portion of the
screen 1n the example 1n FIG. 10A. Note that this example
supposes a case 1 which the hand that the user uses to
instruct the apparatus itself and the hand to mput the touch
operation are different hands. Depending on the type of
device, 1t may feel natural to support the apparatus with one
hand and simultaneously input touch operations. In such a
case, the operating region may be set at a position for the
thumb of the hand holding the apparatus to easily press (such
as the edge of the screen).

Thus, a region storage unit 1s stored as an operating region
that each operation 1s easily input, corresponding to each
operation. In the case that an operation correlating within an
operating region 1s input, the determining unit 124 awaits the
next operation, as there 1s a possibility for the same opera-
tion to be repeated. On the other hand, in the case that an
operation 1s mput outside of the operation region, or 1n the
case that an operation 1s mnput which 1s not correlating within
the operating region, determination does not have to be
made as to whether or not to start outputting without waiting,
tor the following mput, and the touch operation correspond-
ing to the detected touch information 1s quickly notified. In
the example 1n FIG. 10A, in the case that a tap operation 1s
recognized based on the touch position detected within the
operating region 1001, the probability of the next tap being
input as a double-tap 1s high, so the next mnput 1s awaited. On
the other hand, 1n the case that a tap operation 1s recognized
based on the touch position detected outside of the operating,
region 1001, the probability of a double-tap 1s low, so
information to the eflect that a single-tap operation has been
input 1s quickly notified to the output control unit 125. Note
that 1n FIG. 10A, the operating region 1001 1s a rectangular
shape, but should not be limited to this, and any shape may
be used such as a circle, triangle, or matching the shape to
an object on the screen, as long as region determining can be
performed.

Also, a processing to correct the operating region 1001
cach time a touch operation 1s notified, 1.e. each time an
input operation 1s finalized, may be added. FIGS. 10B and
10C 1llustrate an example of a method to correct an oper-
ating region 1001 in accordance with the position of the
actually finalized operation. In this case, a region correcting
unit 1s added to FIG. 1B of the first embodiment and FIG. 1C
of the second embodiment, and i1s connected to the region
storage unit, as a functional configuration. The region cor-
recting unit corrects the position, size, shape, and the like of
the operating region 1001 from the shift between the posi-
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tion of the actually finalized operation and the position of the
operating region 1001 at the time thereof. FIG. 10B 1llus-
trates a case 1n which a double-tap has been put in an
actually narrower region than the set operating region 1001,
for example. Therefore, the region correcting unit narrows
the stored operating region 1001 an operating region 1002
and notifies this to the region storage unit, and the region
storage unit stores the operating region 1002 corresponding,
to the tap. At this time, the operating region 1001 may be
destroyed. FIG. 10C illustrates a case 1n which a double-tap
has been mput 1n an actually wider region than the set
operating region 1001, for example. Therelore, the region
correcting unit widens the stored operating region 1001 an
operating region 1003 and notifies this to the region storage
unmit, and the region storage unit stores the operating region
1003 corresponding to the tap. At this time, the operating,
region 1001 may be destroyed. Note that correcting the
region 1s preferably performed after a certain amount of
coordinate information of finalized operations has been
accumulated.

As described above, according to the present embodi-
ment, by storing a region that has a high probability of
having a touch operation input, determination can be made
that there 1s a high probability of a touch operation being
consecutively mput within the region thereot. Thus, within
the region, the next operation input can be awaited according
to the intent of the user, and outside of the region, processing

can be executed immediately as to the input according to the
intent of the user.

A third embodiment will be described using an example
to detect a three-dimensional position of an operating object,
rather than separately detecting a touch position and prox-
imity position with a diflerent detecting unit as i1n the first
and second embodiments. The third embodiment can be
cllectively used with an information processing apparatus
that recognizes, based on three-dimensional position nfor-
mation, a touch operation that a user performs as to a GUI
on a display image that 1s projected onto a flat surface which
does not use a sensor, such as a screen or table top or the like,
for example.

Also 1n the case of detecting a three-dimensional position
ol an operating object, determination 1s made as to whether
an operation performed by touching the input subject face
(projection face, surface of physical object, etc.), or an
operation performed by approaching to the extent of being
deemed to touch, 1s ended, or will be continued, based on the
movement in the proximity state. Note that a proximity state
(non-contact state) in the case of detecting a three-dimen-
sional position 1s defined as a state in which there 1s more
distance between the operating object and the input subject
face that 1n the case of determining that the operating object
1s barely touching the mput subject face.

FIG. 11A 1s a diagram 1illustrating an example of a
hardware configuration of the information processing appa-
ratus 100 according to the present embodiment. Note that
components that are the same as in FIG. 1A are denoted by
the same reference numerals, and description thereof will be
omitted.

A three-dimensional position sensor 1101 detects the
position of the operating object in a three-dimensional
space, and notifies the input interface 105. The three-
dimensional position sensor 1101 uses a distance image
sensor or stereo camera or the like.

FIG. 11B 1s a block diagram illustrating an example of a
functional configuration of the information processing appa-
ratus 100 according to the present embodiment. Note that
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components that are the same as in FIG. 1B are denoted by
the same reference numerals, and description thereot will be
omitted.

A three-dimensional position detector 1121 detects the
three-dimensional positions, at the time of the operation by
the user and after the operation, based on a signal notified
from the 1mput mtertace 105. In this event, according to the
present embodiment, the mput intertace 105 references the
three-dimensional position information detected by the
three-dimensional position sensor 1101 at certain intervals,
and notifies a signal to the three-dimensional position detec-
tor 1121 sequentially, each time three-dimensional position
information 1s acquired.

A recognizing unit 1122 according to the third embodi-
ment recognizes a spatial operation by the user or an
operation to touch an 1mage projected on a screen or desk or
the like, based on the three-dimensional position detected by
the three-dimensional position detector 1121. Upon an
operation being recognized by the recogmzing unit 1122, the
determining unit 124 determines whether or not the opera-
tion will be continued, based on the three-dimensional
position detected by the three-dimensional position detector
1121. The determining method 1s basically similar to that of
the first and second embodiments, and determination 1s
made by movement distance, movement speed, movement
direction, and the like.

FIG. 11C 1s a block diagram illustrating an example of a
functional configuration of the information processing appa-
ratus 100 according to the present embodiment. In FIG. 11C,
the touch sensor 108, proximity sensor 109, touch position
detector 121, proximity position detector 122, and recog-
nizing unit 123 1 FIG. 1C are replaced with the three-
dimensional position sensor 1101, three-dimensional posi-
tion detector 1121, and recognizing unit 1122 1n FIG. 11B.
The components that are the same as 1n FIGS. 1C and 11B
are denoted by the same reference numerals, and description
thereol will be omuitted.

FIG. 12A 15 a flowchart describing an example of the flow
ol processing to recognize the operation. The processing that
1s the same as 1 FIG. 2 1s denoted by the same reference
numerals, and description thereof will be omitted.

In step S1201, the three-dimensional position detector
1121 detects the three-dimensional position notified from the
three-dimensional position sensor 1101 to the input interface
105.

In step S1202, the recognizing unit 1122 determines
whether or not a three-dimensional position has been
detected 1n step S1201. In the case determination 1s made
that a three-dimensional position has been detected (YES 1n
step S1202), the processmg 1s advanced to step 51203. On
the other hand, in the case determination 1s made that a
three-dimensional posmon has not been detected (NO 1n
step S1202), the processing 1s advanced to step S215.

In step S1203, the recognizing unit 1122 recognizes the
touch operation performed by the user, based on the infor-
mation ol the position that indicates a touch from the
three-dimensional position information detected i step
S1201. The operation recognized here, similar to the first
and second embodiment, 1s recognized based on the touch
operations registered in the information processing appara-
tus 100 beforehand as dictionary information.

In step S1204, determination 1s made as to whether or not
a touch operation has been recognized 1n step S1203. In the
case determination 1s made that an operation has been
recognized (YES 1n step S1204), the processing 1s advanced
to step S208. On the other hand, 1n the case determination 1s
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made that an operation has not been recognized (NO 1n step
S51204), the processing 1s advanced to step S210.

In the case that a touch operation 1s recognized, the
processing 1s advanced to step S208, and the continuance
determining flag 1s set to “ON”. Hereinafter, in the same way
as with FIG. 2 1n the case of the first embodiment, movement
distance 1s acquired from the movement of the operating
object 1n a state defined as a proximity state, based on the
detected series of three-dimensional positions. Also, deter-
mination 1s made as to whether or not an operation will be
continued, depending on whether or not the acquired move-
ment distance exceeds a threshold.

Also, similar to the first embodiment, 1n the third embodi-
ment also, the movement distance threshold may be set to a
small value, and determination may be made as to whether
or not the operation will be continued, depending on whether
or not the movement distance from the previous three-
dimensional position to the current three-dimensional posi-
tion exceeds the threshold consecutively for a predetermined
number of instances. Also, determination may be made as to
whether or not the operation will be continued, depending on
whether or not the movement direction from the previous
three-dimensional position to the current three-dimensional
position 1s continuously 1n the same direction for a prede-
termined number of times. Note that similar to the first
embodiment, movement speed information may be used
instead ol movement distance.

FIG. 12B 1s a flowchart describing an example of the tflow
of processing to recognize an operation. FIG. 12B has the
operating determining portion from the touch position and
proximity position 1n FIG. 4 replaced by three-dimensional
positions, similar to FIG. 12A, the same processing 1s
denoted by the same reference numeral, and description
thereof will be omitted. Also similar to FIG. 4, determination
1s made as to whether or not the operation will be continued,
based on whether or not the movement direction acquired by
the three-dimensional position after the operation 1s the
direction of the starting position of the next operation.

As described above, according to the third embodiment,
the touch operation performed by the user 1s recogmized by
detecting three-dimensional positions, and determination 1s
made as to whether or not the next operation will be
continued and mput after the touch is released, based on the
movement distance, movement speed, and movement direc-
tion acquired from the three-dimensional positions. Thus,
regarding touch operations performed 1 a three-dimen-
sional space, whether the operation 1s ended or 1s 1n process
of being continued can be quickly distinguished, and feed-
back as to the operation can be output.

Note that 1n an apparatus that can detect three-dimen-
s1onal positions, two states can be defined, an operating state
and a state 1n which the operation 1s ended or suspended,
whereby processing can be applied that quickly distin-
guishes whether the operation 1s ended or 1s being continued.
For example, a system to recognize a gesture operation can
be used 1n which, for a gesture operation that 1s performed
by a user moving a hand, the three-dimensional positions of
the hand can be tracked within a particular recognizing
region (also called a gesture cutout region). In this case,
whether the gesture operation 1s ended or will be continued
can be distinguished based on the movement distance and
movement direction of the hand at the point-in-time of
exiting the recognizing region and thereafter. Thus, by the
operating object using the three-dimensional position 1nfor-
mation from the point-in-time of leaving the operating state,
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a gesture operation, not limited to a touch operation, can be
distinguished quickly to whether the operation 1s ended or 1s
being continued.

Note that the present disclosure 1s not limited to input by
touch operations to a touch panel, and can be applied to
cases 1 which a first operation made up of a first mnput by
a user and a second operation made up by the first input and
a second imput followed by the user can be recognized. In
this case, 1n the event determination 1s made that an oper-
ating object such as a pen or finger that the user uses to 1nput
1s not moving from movement content immediately follow-
ing the first input being detected to a second input, regard-
less of whether there 1s a second input, a response corre-
sponding to the first operation i1s quickly started. Input by the
user may be an operation to press an operation button or may
be a human movement to perform gesture input. Also, the
response 1s equivalent to various types of processing that the
apparatus executes corresponding to different operations,
and for example may be rendering processing to display an
image, an audio output, or the like.

According to the present disclosure, even 1n a case that an
operation made up of a first input and a following input can
be recognized, a response corresponding to the operation
made up of only the first input can be quickly started.
Other Embodiments

Embodiments of the present disclosure can also be real-
ized by a computer of a system or apparatus that reads out
and executes computer executable mstructions recorded on
a storage medium (e.g., a non-transitory computer-readable
storage medium) to perform the functions of one or more of
the above-described embodiment(s) of the present invention,
and by a method performed by the computer of the system
or apparatus by, for example, reading out and executing the
computer executable instructions from the storage medium
to perform the functions of one or more of the above-
described embodiment(s). The computer may comprise one
or more of a central processing unit (CPU), micro processing
unit (MPU), or other circuitry, and may include a network of
separate computers or separate computer processors. lhe
computer executable instructions may be provided to the
computer, for example, from a network or the storage
medium. The storage medium may include, for example, one
or more of a hard disk, a random-access memory (RAM), a
read only memory (ROM), a storage of distributed comput-
ing systems, an optical disk (such as a compact disc (CD),
digital versatile disc (DVD), or Blu-ray Disc (BD)™), a
flash memory device, a memory card, and the like.

While the present disclosure has been described with
reference to exemplary embodiments, it 1s to be understood
that the disclosure 1s not limited to the disclosed exemplary
embodiments. The scope of the following claims 1s to be
accorded the broadest mterpretation so as to encompass all
such modifications and equivalent structures and functions.

This application claims the benefit of priornity from Japa-
nese Patent Application No. 2013-133530, filed Jun. 26,
2013, which 1s hereby incorporated by reference herein 1n 1ts
entirety.

What 1s claimed 1s:

1. An mformation processing apparatus operable to rec-
ognize a lirst operation made up of a first touch mput and a
second operation made up of a combination of the first input
and a touch input that follows after the first input, the touch
input that follows aiter the first touch 1nput 1s mput before
a predetermined time period passes after the first touch, the
information processing apparatus comprising:
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a detecting unit configured to detect that, as one touch
input, an operating object touches a touch target surface
and then the operating object 1s released from the touch
target surface; and

a control unit configured to control output to start a
response corresponding to the first operation without
waiting for the predetermined time period to pass after
the first touch 1nput, 1n a case that at least a movement
distance that the operating object has moved in a
direction parallel to the touch target surface 1n a state of
proximity to the touch target surface after the operating
object 1s released from the touch target surface at the
end of the first touch mput exceeds a threshold, and
configured to control output not to start the response
corresponding to the first operation by the predeter-
mined time period passes after the first touch input
while the movement distance does not exceed the

threshold.

2. The information processing apparatus according to
claim 1,

wherein the control unit starts a response corresponding to
a second operation 1n a case that the touch mput that
follows after the first touch mnput 1s detected by the
detected unit before the predetermined time period
passes after the first touch mput and while the move-
ment distance does not exceed the threshold.

3. The information processing apparatus according to

claim 1,

wherein the detecting unit 1s a touch position detecting
unit configured to detect touch positions of the oper-
ating object as to the touch target surface;

and wherein one touch mput detected by the detecting unit
1s iput based on a plurality of touch positions repeat-
edly detected by the touch position detecting unit from
the time when the operating object touches a touch
target surface to when the operating object 1s released
from the touch target surface.

4. The nformation processing apparatus according to

claim 3, further comprising:

a proximity position detecting unit configured to detect
proximity positions of the operating object as to the
touch target surface;

wherein the moving distance that the operating object has
moved 1n a direction parallel to the touch target surface
in a state of proximity to the touch target surface after
the operating object 1s released from the touch target
surface at the end of the first touch 1s acquired based on
a proximity position detected by the proximity position
detecting unit, after the touch positions corresponding
to the first touch input are no longer detected by the
touch position detecting unit.

5. The nformation processing apparatus according to

claim 4, further comprising:

a determining unit configured to determine whether the
movement distance that the operating object has moved
in a direction parallel to the touch target surface 1n a
state of proximity to the touch target surface after the
operating object 1s released from the touch target sur-
face at the end of the first touch input exceeds a
threshold, and configured to control output not to start
the response corresponding to the first operation by the
predetermined time period passes aiter the first touch
input while the movement distance does not exceed the
threshold, based on the proximity positions detected by
the proximity position detecting unit, after the touch
positions making up the first touch mput are no longer
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corresponding to the first touch input detected by the
touch position detecting unit;

and wherein the control unit starts a response as to the first
operation without waiting for the predetermined time
period to pass after the first touch mput in a case that
determination 1s made by the determining unit that the
movement exceeds the threshold.

6. The mformation processing apparatus according to

claim 5,

wherein the determining unit acquires a movement dis-
tance each time the proximity positions are detected at
a predetermined time interval by the proximity position
detecting unit, after the touch positions corresponding
to the first touch mput are no longer detected by the
touch position detecting unit,

wherein the determining unit further determines whether
the acquired movement distance consecutively exceeds
the threshold a predetermined number of times, and

wherein the control unit starts a response as to the first
operation without waiting for the predetermined time
period to pass after the first touch mput in a case that
determination 1s made by the determining unit that the
movement distance exceeds the threshold and the
acquired movement distance consecutively exceeds the
threshold a predetermined number of times.

7. The imformation processing apparatus according to

claim 1,

wherein the first operation 1s a single-tap operation and
the second operation 1s a double-tap operation.

8. The mnformation processing apparatus according to

claim 3, further comprising:

a storage unit configured to store the second operation,
correlated to a region within the touch target surface,

wherein the control unit output starts a response corre-
sponding to the first operation without waiting for the
predetermined time period to pass after the first touch
input, 1 a case that a touch position corresponding to
the first touch input detected by the touch position
detecting unit 1s detected outside of the region.

9. The mmformation processing apparatus according to

claim 8, further comprising:

a correcting unit configured to correct, each time the
second operation 1s recognized, the region correspond-
ing to the operation, based on information of the touch
position corresponding to the second operation which
the touch position detecting unit has detected.

10. The mformation processing apparatus according to

claim 1,

wherein the detecting unit detects three-dimensional posi-
tions of the operation object,

wherein touch input by the operating object 1s touch 1nput
based on the detected three-dimensional positions.

11. An mmformation processing apparatus according to

claim 1,

wherein the control unit determines whether or not to start
a response corresponding to the first operation without
waiting for the predetermined time period to pass after
the first touch nput, based on a last position of a series
of positions detected in a state of proximity to the touch
target surface after the operating object 1s released from
the touch target surface at the end of the first touch, and
based on a position indicating a position on the touch
target surface that the first touch input has ended.

12. The mformation processing apparatus according to

claim 1,

wherein the control unit 1s configured to control output to

start the response corresponding to the first operation,
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in a case where the predetermined time period passes
after the first touch mput and before the movement
distance doesn’t exceed the threshold.

13. The information processing apparatus according to
claim 1,

wherein the movement distance that the operating object
has moved in a direction parallel to the touch target
surface 1 a state of proximity to the touch target
surface after the operating object 1s a component in the
direction parallel to the touch target surface of the
movement distance that the operating object has moved
in a state of proximity to the touch target surface after
the operating object.

14. An information processing apparatus operable to
recognize a first operation made up of a first touch mnput and
a second operation made up of the first touch mmput and a
touch mput that follows atter the first touch 1nput, the touch
input that follows after the first touch mnput 1s mput before
a predetermined time period passes after the first touch
input, the mformation processing apparatus comprising:

a detecting unit configured to detect that, as one touch
input, an operating object touches a touch target surface
and then the operating object 1s released from the touch
target surface; and

a control unit configured to control output to start a
response corresponding to the first operation without
waiting for the predetermined time period to pass after
the first touch 1nput, 1n a case that a movement direction
which 1s included 1n an aspect parallel to the touch
target surface that the operating object has moved 1n a
state of proximity to the touch target surface after the
operating object 1s released from the touch target sur-
face at the end of the first touch 1s a direction towards
a position that the operating object will touch next 1n
order to perform the touch mput following after the first
input, and configured to control output not to start the
response corresponding to the first operation by the
predetermined time period passes aiter the first touch
input, 1n a case where the movement direction 1s not the
direction towards the position that the operating object
will touch next in order to perform the touch input
following after the touch nput.

15. The information processing apparatus according to

claim 14, further comprising:

an 1dentifying unit configured to identily the position
where the operating object will touch next,

wherein the identifying unit 1dentifies a starting position
of the first touch iput as the position where the
operating object will touch next.

16. The information processing apparatus according to

claim 15,

wherein the first operation and second operation are
handwriting touch mput operations as to the touch
target surface, and

wherein the 1dentifying unit 1dentifies a starting position
of a trail, which 1s stored as a next stroke of a trail made
up of a series of touch positions corresponding to the
first touch input, as the position that the operating
object will touch next, based on information stored
betorehand.

17. The information processing apparatus according to

claim 15,

wherein the identifying unit 1dentifies a starting position
of the second touch 1mput which 1s stored, correlated to
the first touch 1nput, as the position that the operating
object will touch next, based on information stored

betorehand.
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18. The information processing apparatus according to
claim 15,
wherein the 1dentifying unit identifies a position displayed
on a graphical user interface object of a display umt of
the information processing apparatus, or a setting posi-
tion of a physical object on the information processing
apparatus, as the position that the operating object will
touch next.
19. A control method of an mformation processing appa-
ratus operable to recognize a first operation made up of a
first touch mput and a second operation made up of a
combination of the first touch mmput and a touch nput that
follows after the first touch input, the touch input that
follows after the first touch mput 1s input before a prede-
termined time period passes aiter the first touch, the method
comprising;
detecting that, as one touch input, an operating object
touches a touch target surface and then the operating
object 1s released from the touch target surface; and

controlling, so as to start a response corresponding to the
first operation without waiting for the predetermined
time period to pass after the first touch mput, in a case
that at least a movement distance that the operating
object has moved 1n a direction parallel to the touch
target surface 1n a state of proximity to the touch target
surface after the operating object 1s released from the
touch target surface at the end of the first touch 1nput
exceeds a threshold, and configured to control output
not to start the response corresponding to the first
operation by the predetermined time period passes after
the first touch mput while the movement distance does
not exceed the threshold.
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20. A non-transitory computer readable storage medium
in which a program 1s stored for a computer to operate units
of an information processing apparatus by causing the
computer to read in and execute the program, the informa-
tion processing apparatus operable to recognize a first opera-
tion made up of a first touch mput and a second operation
made up of a combination of the first touch input and a touch
input that follows after the first touch input, the touch nput
that follows after the first touch mput 1s input before a
predetermined time period passes aiter the first touch, the
information processing apparatus comprising:

a detecting unit configured to detect that, as one touch
input, an operating object touches a touch target surface
and then the operating object 1s released from the touch
target surface; and

a control unit configured to control output to start a
response corresponding to the first operation without
waiting for the predetermined time period to pass after
the first touch 1nput, 1n a case that at least a movement
distance that the operating object has moved 1n a

direction parallel to the touch target surface 1n a state of
proximity to the touch target surface after the operating
object 1s released from the touch target surface at the
end of the first touch mput exceeds a threshold, and
configured to control output not to start the response
corresponding to the first operation by the predeter-
mined time period passes after the first touch input
while the movement distance does not exceed the

threshold.
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